Requested Patent: GB2167147A 



Title: TUBE COUPLINGS ; 

Abstracted Patent: US4637636 ; 

Publication Date: 1987-01-20; 

Inventor(s): GUEST JOHN D (GB) ; 

Applicant(s): GUEST JOHN D (GB) ; 

Application Number: US1 9850793004 19851030 ; 

Priority Number(s): GB19840028532 19841112; GB19850008943 19850404 ; 

IPC Classification: F1 6L35/00 ; 

Equivalents: 

AU4926685, AU574530, BR8505657, DE3581373D, EP01 82561, B1, ES290237U, 
IN164968, JP2642924B2, JP61 116194, NZ214027 ; 

ABSTRACT: 

The disclosure relates to tube couplings in which a hollow body (10) has an opening (1 1) to 
receive a tube (15) and a collet (32) having resilient arms encircling the tube in the body to grip 
the tube. An annular cam (22) is mounted in the body and has a tapered internal cam surface 
(31) engaged by the collet arms (33) which reduces towards the open end of the body to 
increase compression of the arms against the tube as the collet is drawn towards the open end 
of the body to lock the tube in the body. The cam member (27) is mounted in the body for axial 
adjustment with respect to the body, for example by a screw engagement (28) in the body, to 
enable the cam to be adjusted with respect to the collet to vary the compressive force applied to 
the resilient arms. 
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(54) Tube couplings 

(57) An annular cam (22) is mounted in body 10 and has a tapered Internal cam surface (31) engaged by 
the collet arms (33) which reduces towards the open end of the body to increase compression of the arms 
against the tube as the collet is drawn towards the open end of the body to lock the tube in the body. The 
cam member (27) is mounted in the body for axial adjustment with respect to the body, for example by a 
screw engagement (28) in the body, to enable the cam to be adjusted with respect to the collet to vary the 
compressive force applied to the resilient arms. 
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SPECIFICATION . 

Improvements in or relating to tube cou- 
plings 

5 

This invention relates to tube couplings for 
connection of a tube (whether plastics or 
metal) to a component, a body member or to 
another tube. 

10 The invention provides a tube coupling com- 
prising a hollow body having an opening to 
receive a tube to be coupled therewith, a col- 
let having an annular portion and resilient arms 
extending from the annular portion into the 

15 hollow body, a cam member mounted on the 
body and having an internal tapered cam sur- 
face reducing in a direction extending out of 
the body and with which the resilient arms of 
the collet are engageable to be compressed 

20 thereby into engagement with the tube in the 
collet, the collet being axially movable in either 
direction with respect to the cam member to 
increase or decrease the clamping action of 
the cam on the resilient arms against a tube 

25 encircled by the arm and means to adjust the 
cam on the body with respect to the collet to 
vary additionally the compressive force applied 
by the cam surface of the cam to the collet 
and thereby adjust the compressive force ap- 

30 plied by the resilient arms to a tube within the 
collet. 

The cam member may have an external 
screw thread engageable in an internal screw 
thread in the hollow body for adjustment of 

35 the cam member with respect to the collet 
and means are provided on the cam member 
projecting outwardly of an open end of the 
body for turning the cam member to effect 
said adjustment. 

40 More specifically the cam member may have 
an annular flange projecting outwardly from 
the open end of the body with a roughened 
outer surface to enable the flanged to be 
gripped for screwing the cam member with 

45 respect to the body to effect said adjustment.. 
In any of the above arrangements a sealing 
ring or rings may be mounted in the body to 
seal with the outer surface of the tube to be 
inserted into the body. 

50 More specifically the sealing ring or rings 
may be trapped by a shoulder in the hollow 
body facing towards the open end thereof and 
the ends of the resilient arms of the collet. 
In accordance with a further feature a float- 

55 ing ring may be disposed between the sealing 
rings and the resilient arms, the ring having 
side faces which converge towards the inner 
periphery of the ring with which the sealing 
ring and ends of the resilient arms respec- 

60 tively engage. 

In any. of the above arrangements and 
where the cam member is screwed into the 
hollow body, the hollow body may be formed 
with an insert sleeve carrying an internal 

65 screw thread with which the external screw 



thread on the cam member is engageable. 

More specifically the insert sleeve may have, 
a radially inwardly extending flange at the in- 
ner end thereof having an inclined face around 

70 its inner periphery tapering in the inward direc- 
tion of the body and with which the resilient 
arms are engageable to urge the arms in- 
wardly into engagement with the tube located 
within the collet. 

75 The following is a description of some spe- 
cific embodiments of the invention, reference 
being made to the accompanying drawings in 
which: 

Figure 1 is a partly sectioned diagrammatic 
80 view of a tube coupling; 

Figures 2 to 7 are part sections illustrating a 
number of modifications to the tube coupling 
of Fig. 1; 

Figure 8 is a sectional view through a fur- 
85 ther form of coupling; 

Figure 9 is a perspective view of an end 
part of a coupling adapted for adjustment by a 
special form of tool; an 
Figure 10 shows the tool. 
90 Referring firstly to Fig. 1 of the drawings, 
there is shown a double ended coupling suit- 
able, for example, for connecting two lengths 
of pipe together, for example a length of plas- 
tic piping to a length of stainless steel tubing. 
95 The coupling comprises a generally cylindrical 
from plastics body 10 having a throughway 
11 extending between opposite ends 12, 13 
of the body in which couplings are provided 
for receiving and locking tubes in the body. 

100 The throughway 11 is formed with a main 
bore 14 to receive and end part of tubes 15 
(only one of which is shown) inserted into the 
body. At the centre of the bore 14 there is a 
raised shoulder 16 and tubes 15 inserted from 

105 either end of the coupling located against 
either side of the shoulder. To the right hand 
side of the shoulder 16 as viewed in the 
drawing, a first counter bore 17 is formed 
partway along the bore 14 connected to the 

1 10 main bore 14 by a shoulder 18 to receive two 
resilient O-ring seals 19, 20 located side-by- 
side in the counter bore to engage and seal 
with the outer surface of the tube 15. The 
counter bore 1 7 gives way to a second coun- 

115 ter bore 21 connected to the counter bore 17 
by an annular shoulder 22, the counter bore 
21 extending to the end 12 of the body. 

The body 10 is an injection plastics mould- 
ing and a brass or other material sleeve 23 

120 formed with a fine internal screw thread 24 
and a radially inwardly extending flange 25 at 
the end of the sleeve remote from the end 12 
of the body to lie against the shoulder 22. 
The inner edge of the flange 25 is angled as 

125 indicated at 26 to provide a taper in the direc- 
tion leading into the throughway, 

A^camrme mber-27-m-the-form2 0fran-8nnu- 
larc^eve^as an extemarscrev\rtrtfead=28 to 
engage in the screw thread 24 in the sleeve 

130 and has an out-turned flange 29 at an end of 
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the cam member projecting out of the 
throughway. The cam is formed from brass or 
other metal similar to that used for the sleeve 
23 and the roughened surface provided on the 
5 edge 30 of the flange 29 permits the cam 
member to be readily rotated by hand with 
respect to the sleeve. 

The internal surface of the cam member is 
formed with a tapered cam surface 31 which 

10 converges towards the open end of the 
throughway. A collet 32 is disposed within 
the end of the throughway and has a plurality 
of resilient arms 33 projecting into the 
throughway. The arms have projection on their 

15 inner sides which may be formed with metal 
inserts to engage and grip the outer surface 
of a tube 15 inserted through the collet. The 
ends of the resilient arms bear against the CD- 
ring seal 20 and the outer surfaces of the 

20 arms are engageable with the converging cam 
surface 31 on the cam member. The part of 
the collet projecting out of the throughway 
beyond the cam member 27 is formed with 
an out-turned flange 34 to enable the collet to 

25 be adjusted manually with respect to the tube. 
When a tube such as a stainless steel tube 
is inserted in the throughway through the col- 
let and sealing rings 19, 20 into engagement 
with the shoulder 16, the resilient arms 33 of 

30 the collet will engage the tube and any at- 
tempt to withdraw the tube will cause the 
resilient arms to be forced with an increasing 
pressure into gripping engagement with the 
tube by the action of the converging cam sur- 

35 face 31 on the resilient arm thus preventing 
the tube from being extracted from the 
throughway. If of course it is required to ex- 
tract the tube, the collet can be pressed for- 
wardly against the sealing rings manually by 

40 engaging the flange 34 and, when held in that 
condition, the tube can be withdrawn. 

The gripping action of the resilient arms on 
the tube through the action of the cam surface 
31 can be increased by screwing the cam 

45 member 27 further into the screw threaded 
sleeve 23 by manuliy rotating the flange 29 of 
the cam member. As the cam member is 
screwed further and further into the sleeve, so 
the converging cam surface 31 of the cam 

50 member slides over the resilient arms 33 in- 
creasing the compressive force applied by the 
cam surface to the resilient arms and thereby 
the resilient arms to the tube within the collet 
to increase the gripping action of the resilient 

55 arms on the tube. Likewise, by screwing the 
cam member outwardly of the sleeve 23 the 
gripping action of the resilient arms on the 
tube is reduced. 
Referring now to Fig. 2 of the drawings, the 

60 arrangement shown is generally similar to that 
of Fig. 1 except that only a single O-ring seal 
19 is mounted in the counter-bore 17 and in 
that the heads 33a at the ends of the resilient 
arms 33 of the collet are formed with a shal- 

65 low tapering surface to bear against the con- 



vergent face 26 on the in-turned flange 25 as 
opposed to the sharply angled corner on the 
heads of the previous arrangement. The shal- 
low taper assists in pressing the heads 33a 

70 inwardly as the cam member 27 is tightened 
into the outer sleeve 23. Also the outer 
sleeve 23 is formed with peripheral grooves 
23a into which the encircling wall of the body 
10 is "keyed" to lock the sleeve in the end 

75 of the body. The arrangement is otherwise 
similar to that described above. 

Fig. 3 shows some modifications of the ar- 
rangement of Fig. 2 comprising the provision 
of two O-ring seals 19 in place of the single 

80 seal of the arrangement of Fig. 2. The heads 
33 of the resilient arms on the collet are 
somewhat shorter and have round outer ends 
33b and 33c to engage respectively the ta- 
pered cam 31 and angled face 27 of the 

85 flange 26. The arrangement is otherwise simi- 
lar to that described above. 

Fig. 4 shows a further modification to the 
arrangement of Fig. 3 in which the inturned 
flange 25 at the inner end of the sleeve 23 is 

90 formed is a separate internal washer rather 
than an integral element of the sleeve. The 
arrangement is otherwise similar to that de- 
scribed above. 
Fig. 5 shows a further modification in which 

95 the separate insert sieeve 25 is dispensed 
with and the counter-bore 21 is formed with 
an internal screw thread with which the exter- 
nal thread of the cam engages. The end part 
of the counter-bore 1 7 is flared at the end of 

100 the counter-bore adjacent the step 22 to pro- 
vide a convergent cam face 36 against which 
the outer comer 33c of the heads of the re- 
silient arms engage in place of the angled face 
26 on flange 25 of the previous arrangement. 

105 Fig. 6 shows a further simplification in 

which a tapering cam surface 36 at the entry 
to the counter-bore 17 is omitted and the 
heads 33 on the resilient arms are dimen- 
sioned to extend into the counter-bore 17. 

1 10 Fig. 7 shows a modification to the arrange- 
ment of Fig. 6 in which an insert ring 37 is 
disposed between the ends of the heads 33 
of the collet and the sealing rings 19. The 
ring has side faces 38, 39 which converge 

1 15 towards the inner periphery of the ring to bear 
against the adjacent O-ring seal 19 and the 
adjacent ends of the heads of the collet re- 
spectively. The angled face 39 engaging the 
heads of the collet serves to hold the collet 

120 end and prevents distortion when the collet 
engages with the inclined cam face of the en- 
circling cam member 27, Fig. 7 also shows a 
coarse form of screw thread between the cam 
member 27 and counter-bore 21 in the body 

125 10. 

It will be appreciated that many modifica- 
tions may be made to the above embodi- 
ments. For example the metal insert sleeve 
could be formed integrally in plastics with the 
130 body member and the cam member 27 can 
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also be formed from plastics. 

The coupling at the other end of the body 
member may be similar to that described 
above or may be of the form described and 
5 ill&strated in U.K. Patent No. 1620742 or any 
of the modified forms of that coupling de- 
scribed and illustrated in U.K. Patent Publica- 
tion Nos. 1573757, 2007322, 2051280, 
2052662, 2132295, 2131903, 8319717, 

10 8425681, 8331191 or 8214432. 

The invention is equally applicable to elbow 
or other forms of joint and is applicable to 
single tube couplings as well as double tube 
couplings such as that described above. Fig. 8 

15 illustrates, by way of example, a double tube 
coupling of elbow form. 

Referring now to Figs. 9 and 10 of the 
drawings, the out turned flange 29 of cam 
member 27 of the coupling illustrated has 

20 "scallop" shaped recesses 49 around its peri- 
phery at equi-spaced locations. An open 
ended spanner 41 is provided having three 
equi-spaced projections 42 around the open- 
ended sockets 43 thereof to engage in the 

25 recessrs 40 of the flange 29 for turning the 
. cam member 27 with respect to its coupling 
body to increase or reduce the gripping action 
of the collet 34 in the cam member on the 
tube 15 in the collet. This arrangement is ap- 

30 plicable to all the forms of coupling body de- 
scribed above. 

CLAIMS 

1 . A tube coupling comprising a hollow 
35 body having an opening to receive a tube to 

be coupled therewith, a collet having an annu- 
lar portion and resilient arms extending from 
the annular portion into the hollow body,^a, 
can^embejyT^nt^^ 

40 ingsandrrtemat-tapefedseanrsurface reducing- ih 

/~ <a-4ireettorbexten^ and with 

which the resilient arms of the collet are en- 
gageable to be compressed thereby into en- 
gagement with the tube in the collet, the col- 

45 let being axiaily movable in either direction 
with respect to the cam member to increase 
or decrease the clamping action of the cam 
on the resilient arms against a tube encircled 
by the arm and means to adjust the cam on 

50 the body with respect to the collet to vary 
additionally the compressive force applied by 
the cam surface of the cam to the collet and 
thereby adjust the compressive force applied 
by the resilient arms to a tube within the col- 

55 let. 

2. A tube coupling as claimed in claim 1 
wherein the cam member has an external 
screw thread engageable in an internal screw 
thread in the hollow body for adjustment of 

60 the cam member with respect to the collet 
and means are provided on the cam member 
projecting outwardly of an open end of the 
body for turning the cam member to effect 
said adjustment. 

65 3. A tube coupling as claimed in claim 2 



wherein the cam member has an annular 
flange projecting outwardly from the open end 
of the body with a roughened outer surface to 
enable the flanged to be gripped for screwing 
70 the cam member with respect to the body to 
effect said adjustment. 

4. A tube coupling as claimed in any of 
the preceding claims wherein a sealing ring or 
rings is/are mounted in the body to seal with 

75 the outer surface of the tube to be inserted 
into the body. 

5. A tube coupling as claimed in claim 4 
wherein the sealing ring or rings is/are 
trapped by a shoulder in the hollow body 

80 facing towards the open end thereof and the 
ends of the resilient arms of the collet. 

6. A tube coupling as claimed in claim 5 
wherein a floating ring is disposed between 
the sealing rings and the resilient arms, the 

85 ring having side faces which converge to- 
wards the inner periphery of the ring with 
which the sealing ring and ends of the resilient 
arms respectively engage. 

7. A tube coupling as claimed in any of 
90 the preceding claims and in the case where 

the cam member is screwed into the hollow 
body wherein the hollow body is formed with 
an insert sleeve carrying an internal screw 
thread with which the external screw thread 
95 on the cam member is engageable. 

8. A tube coupling as claimed in Claim 7 
wherein the insert sleeve has a radially in- 
wardly extending flange at the inner end 
thereof having an inclined face around its inner 

100 periphery tapering in the inward direction of 
the body and with which the resilient arms are 
engageable to urge the arms inwardly into en- 
gagement with the tube located within the col- 
let. 

105 9 ? A tube coupling as claimed in any of 
the preceding claims wherein the hollow body 
has a similar coupling at the opposite end 
thereof or a tube coupling constructed as de- 
scribed and illustrated in U.K. Patent No. 

110 1520742. 

10. A tube coupling substantially as de- 
scribed with reference to and as illustrated in 
Fig. 1 of the accompanying drawings. 

11. A tube coupling substantially as de- 

1 15 scribed with reference to and as illustrated in 
Figs. 2, 3, 4, 5, 6, 7 or 8 of the accompany- 
ing drawings. 

12. A tube coupling substantially as de- 
scribed with reference to and as illustrated in 

120 any of Figs. 1 to 8 of the accompanying 
drawings as modified in accordance with Fig. 
9. 
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